The purpose of this paper is to present a critical review of prior literature relating to agri-food supply chain management. An in-depth analysis has been carried out to identify the influential information from the literature. This paper has identified gaps to be explored about agricultural supply chain management (SCM) practices which may be used by researchers to enrich theory construction and practitioners may concentrate on establishing the extent and frontiers of agri-food SCM. This research work is the first attempt to make a critical literature review of available literature on agri-food SCM practices for developing countries like India. The research articles and other materials related to the agri-food supply chain management were collected from online data bases like Scopus, EBSCO and Google Scholar for the period of 10 years (2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016). The study performs content analysis and is followed by descriptive analysis. In the next phase, the literature in the field of agri-food supply chain management is classified into four broad categories viz. general literature review of agri-food supply chain, policies affecting the segments of agrifood supply chain, individual segments of agri-food SCM (structure of supply chain segments and conduct of supply chain segments) and performance of supply chain segments. These four categories are comprehensively reviewed and elaborated the research gap in the literature based on agri-food supply chain management. Finally, potato supply chain of India is considered as a case example for comprehensive analysis and elaborated in detail.
Introduction
India is an agro-based economy with the agriculture sector providing employment for more than half of the country's massive population. However, the sector contributes only 18% to the nation's Gross Domestic Product (GDP) [1] .
Though the sector is employing huge proportion of the country's population, economic contribution of the sector is declining for every year. India has got very good numbers as far as agriculture is concerned. However, these numbers are very discouraging if compared with other countries. For instance, India ranks second in the world in production of agro-based food items. These stats are highly encouraging. However, India's share in trading of food products at the world level is a mere 0.2%, which is astonishingly lower than the proportion of world trade accounted for by other developing countries such as Vietnam and Brazil [2] . The sector plays a significant part in socio-economic development of under-privileged masses of the country. The sector plays a decisive role in the progress of other sectors of the economy, particularly the manufacturing sector.
However, it is a regrettable fact that India' first five year plan (1951) (1952) (1953) (1954) (1955) (1956) ) alone placed utmost prominence on agriculture while all other plans and the economic reforms which followed, emphasized largely on non-agricultural sectors, disregarding agriculture. This paramount shift in policy-making resulted in colossal poverty and massive discrepancy and inequality distribution of wealth and income [3] . Despite the immense utility of agricultural sector to Indian economy, researches on India's agro-food industry in general and supply chain issues of Indian agriculture in particular, are very limited due to the vastly unorganized characteristic of the sector, complicating the process of primary data collection for researchers and policy-formulators. Hence, the task of data-driven decisionmaking regarding improvements in the total supply chain process of agro-food industry has assumed immense complexities [4] .
The major food crops cultivated globally are rice, maize, wheat and potato.
India occupies top positions in all these four crops. India is second largest cultivator of potato, next to China (FAO, 2011). Agri-food like potatoes is seed-based crops. It is indispensable to provide sophisticated warehousing with effective refrigeration facilities to store the vegetables for long term to fetch remunerative returns for farmers. Hence, agri-food supply chain management needs to be effective for adequate farmer remuneration. Hence, research on supply chain management will be of huge interest for the farming community and the country as a whole. This paper has attempted to review the studies on concerns regarding agri-food supply chain taken holistically and throw light on important findings discussed relating to supply chain policy like financial issues, mode of organizing/ performance of different components of supply chain. It represents all intermediate functions involved in the process of transforming inputs into output.
Agricultural supply chain management engulfs set of value activities resulting in transforming agricultural commodities from their raw stage to consumption phase. These activities may embrace acquisition or procurement of agricultural raw materials, production course of agricultural commodities and the process of marketing, storing and dispensation of agricultural commodities. Important agencies partaking in this process are agriculturists and consumers, suppliers of raw inputs (farmers), processors and human resources engaged in transporting and storage activities, etc. [5] .
Over the few decades, lot of research work on the issues in supply chain management has been carried out in manufacturing and service sectors but little attention given to agriculture sector and the flip side agriculture sector contributing major part of human livelihood in the country like India and raw material for other industry. Among the agricultural commodity, food item has least explored in the context of supply chain management (Samuel et al., 2012) and there is not structured literature in supply chain management of food sector in the context of what has been explored and not explored in agri-food supply chain management so this literature review paper will address this limitation through structured review of agri-food supply chain management. This paper aims at critically appraising studies conducted on agricultural supply chain. To put on a nutshell, this paper shall discuss previous studies conducted pertinent to principles and policies regarding potato supply chain. Prior literature studying comprehensive agri-food supply chain analysis and various issues concerning individual components of agri-food supply chain shall be thoroughly and critically reviewed and appraised. Hence, this paper shall take a holistic look at issues relevant to agri-food like potato supply chain which includes economic and financial aspects of all its components. Further the rest of the paper is organized as follows. In the next section we brief the data collection procedure and filtering conditions. In the Section 3, the design of content and descriptive analysis is explored via word cloud to identify the frequency of the words present in the collected literature, pie-chart shows the distribution of source of materials, heat map defines the authors list with research domain, and finally word cluster analysis is implemented to identify the relationship between the words in the collected literature. The content and descriptive analysis is done by Nvivo software. Section 4 devoted to four broad categories viz. general literature review of agri-food supply chain, policies affecting the segments of agri-food supply chain, individual segments of agri-food SCM (structure of supply chain segments and conduct of supply chain segments) and performance of supply chain segments [6] . Section 5 presents a case example of potato supply chain in India and followed by Section 6 research gap. Finally, Section 7 provides the insights for future research and conclusion.
Review Methodology
Literature review is a sum up of available research studies with the motive of exploring the focal point, developments and issues concerning the subject covered [7] . The process comprise of assessing contents utilizing both quantitative and qualitative. A critical evaluation of prior work conducted on specific subject shall divulge interesting issues which might not be well captured or noticed.
The process of literature data collection began very broadly with searching for the keywords of supply chain management and agriculture and the process gradually assumed to specificity. Hence, this paper uses a blend of deductive and inductive approaches. First, literature like published peer-reviewed journal papers, white papers, MS and Ph.D. thesis reports, presentations made in conferences and industry manuals pertinent were collected from online and offline resources.
The preliminary stage of data consists of more than thousands of research articles and other material. However, the primary motive is to review literature relevant to agri-food supply chain management are considered, many studies relating to agriculture and supply chains were collected.
In the next stage to identify the exact articles (materials) from the preliminary data collection a three way filtering conditions are adapted. First is based on period, the study considered papers published on agriculture supply chain management during the period of 2005-2015. Next is based on keywords used for searching articles and papers for the purpose include Supply Chain Management (SCM), Agri-food supply chain, agriculture supply chain, vegetable supply chain, fresh supply chain, perishable agriculture products, food products and potato supply chain.
Final filter is carried out based on reputed publications available in three databases viz. Scopus, EBSCO and Google Scholar. Based on this conditions totally 116 articles are selected for the critical literature review.
The procedure suggested by [8] (Figure 1 ) has been utilized to conduct content validity of the articles collected. The four steps followed in this process were: 1) Material Collection: All papers satisfying the three criteria laid down as limiting factors were taken for scrutiny;
2) Descriptive Analysis: We segregated the selected papers using Nvivo 11 based on source of material and based on authors;
3) Category selection: We then categorized the papers like general literature review of agri-food supply chain, policies affecting the segments of agri-food supply chain, individual segments of agri-food SCM and performance of supply chain segments; Figure 1 . Process of content analysis.
4) Material evaluation:
The filtered articles were scrutinized on the backdrop of the structural attributes and pertinent issues were analyzed to explore research gap in the prior literature [9] . Figure 1 portrays the entire process of content analysis ( [10] ). The figure highlights the process using a feedback loop. The study derived the structural attributes from extensive literature review and consultation with practitioners. Occurrence of errors have to be eliminated by following judiciously the third and fourth steps spelt out earlier which shall result in cautious revision of attributes and categories chosen for analysis.
Descriptive Analytics of Agri-Food Supply Chain
Literature Using Nvivo Software
World Cloud (Figure 2 ) derived about literature on agri-food supply chain suggest that supply, market, farmers, chain, price, value, production, development, food and agriculture have been the frequently used words in these collected articles and also it is depict that there is no citation on business management related words so there is gap in the literature to discover the agri-food in the busi- There are six groups of cluster has formed based on the word citation in the review process, in the biggest cluster of black color depicts that researchers has explored the research in the context of quality, demand, contract, producer, country, industry and fresh of agriculture sector.
Literature Review Classification Based on Structure, Conduct and Performance (SCP) Paradigm
In this paper, the literature in the field of agri-Food supply chain management is bearing on these endeavors. Vorst, et al. [13] conducted a simulation based study to explore SCM's effect on logistical performance indicators in food supply chain and found that uncertainty minimization drastically boosts service level. Frick, et al. [14] studied issues pertinent to supply chain of potatoes, lambs by interviewing cultivators and supply chain intermediaries. They found that entrepreneurship prospects were bright in supply chain of these commodities. However, they have cautioned that such prospects are highly dependent on efficient utilization of fuel and relationships between the components of the supply chain.
Taylor [15] conducted action research and used value stream analysis (VCA) involving farmers and a key processor and retailer and unearthed through a close scrutiny of lean supply chain mechanism that supply chain performance, efficiency, profitability and relationship between components of supply chain have got immense scope for improvement. Batt [16] These developments have enhanced farmers' income. .
Deshingkar, et al. [5] attempted to detect changes in cultivation pattern of Andhra Pradesh farmers. They found that larger farmers are engaged in cultivation of conventional vegetables such as onions, tomatoes, brinjals and cabbages while some of them have undertaken cultivation of hybrid vegetables of coriander and potatoes. The study also exposed the presence of small and marginal farmers making significant contribution to vegetable cultivation. Chandrashekar [17] analyzed fruits and vegetables SCM practices of Karnataka SAFAL market and exposed the prevalence of scope for better utilization of SCM concept to enhance productivity and efficiency. Hobbs [18] analyzed the current trends and future pros- Fuglie [20] conducted an inter-country study on economics of potato warehousing in India, USA and Tunisia. This paper found that agriculturists might be exposed to lesser degree of market risk if a) they had access to market prices and stock details in time and b) forward and futures pricing mechanism existed.
Beck and Demirguc-Kunt [21] analyzed research relating to access of finance for small and medium enterprises (SMEs) and suggested that factoring and leasing can play a significant role in providing finance for these enterprises in economies where financial institutions have not been well established. Sagheer, et al. [4] analyzed efficiency of agri-SCM of India at industrial and firm levels using
Porter's Diamond and Momaya's Asset Process Performance (APP) Models respectively. Their study has revealed that human components (processors, government, producers, etc.) and non-human components (governing setup, food quality, etc.) significantly influence SCM competence.Minten, et al. [22] 
Policies Affecting the Segments of Agri-Food Supply Chain
Driessen and Glasbergen [31] have compared efficiency of organic and generic farming. They have exposed some limitations of organic farming such as complex-ities associated with it and squat desire among consumers to use eco-friendly commodities. The study has revealed that governmental policies exert slender impact on potato SCM practices.
Cromme, et al. [32] endeavored to study ways of amplifying efficacy of potato SCM practices in developing countries by analyzing secondary data provided by UN's FAO (Food and Agriculture Organization) and exposed important problems confronted by potato SCM as dearth in support from both public and private parties, production initiatives, diversified fabrication clusters and market integration. Nations with minimum assortment in diet practices and those with high imports and exports are immensely benefitted by potato SCM.
Wei and Yanrong [33] have analyzed SCM practices of Melons and established that despite institutional scenario being supportive of SCM practices, social infrastructure has been the major cause of concern.Wheatley and Peters [34] analyzed the means and modes of enhancing efficacy of Agri-food SCM practices of Asian farm sector and recommended that innovation, supply chain intermediaries diversifying their activities to participate in other supply chains, precise consideration of different stakeholders in the supply chain and the mechanism of apportionment of cost and utility to these stakeholders shall enhance the efficiency of SCM practices.
Kumar, et al. [35] scrutinized 76 presentations made during eighteenth conference organized by NAARM covering SCM practices of agriculture items and its contribution to accomplishing food safety and eliminating poverty. Their study revealed that institutional framework comprising professional societies and national institutes might shoulder the responsibility of taking initiatives to develop sound theoretical concepts to strengthen SCM issues of agricultural food items.
Basu and Dinda [36] collected price movements of potatoes in West Bengal and applied co-integration test to highlight even transmission of trends in prices throughout. Basu [37] evaluated efficacy of Bengali potato SCM based on secondary data during July 2000 to December 2001 and has advocated intervention of private corporate in potato SCM to boost its efficacy. Rais, et al. [38] have conducted an in-depth scrutiny of India's food processing segment and its capacity to generate jobs. They stressed the importance of better government policies to institute proper infrastructure support for developing the industry that is engaging predominantly lesser skilled laborers. Jha, et al. [39] studied monthly data of 55 Indian wholesale commodity market segments during January 1970-December 1999 to test prevalence of integration among these segments. Their study has revealed the incompleteness of market integration among the segments due to excessive governmental intervention.
Joshi, et al. [40] examined trends of revenue from crops cultivation during 1980-1981 to 1999-2000 and have suggested better investment in agricultural R& encouraging marginal farmers to diversify into cultivation of high value crops through assistive institutional framework. Popkin [41] analyzed the trends of living pattern of developing countries and found that globalization has drastically altered pattern of energy usage and food habits of people in developing na-tions, leading to many health complexities. Sharma [3] has scrutinized trends in growth of India's sectors including agriculture and has established that despite the strong impact exerted by agriculture on progress of other sectors of economy and effectively addressing the menace of poverty, the sector has not been accorded due importance in the country's planning process, resulting in vast disparities of income and wealth distribution. U. Kleih [42] analyzed issues pertinent to providing financial assistance to small and medium agriculturists and fishermen and advocated that banks and financial institutions should educate these marginal sections of society about managing finance which will enhance their accessibility to finance. Rao, et al. [43] analyzed the nature of credit extended by 97 banks to SSI (Small-Scale Industry) sector and concluded that nonrepayment of loans obtained by SSI units resulted in banks being reluctant to accord credit to the sector. Tchale and Keyser [44] found that high farm prices in other nations, exploitation by middlemen, shrinking productivity and rising cost of inputs adversely affected the competitiveness of agricultural items such as rice, maize, cotton and tobacco in the international market. Smith [45] has suggested that those engaged in agro-based business can prosper only if consumers are educated about healthy food habits and encouraged to consume food harvested and preserved in their respective localities and accomplish a good and well sustained SCM practices in the agricultural sector. Trilochansastry [46] has suggested that effective SCM will lead to maximization of income and wealth for small and trivial farmers. A well-designed SCM warrants sufficient financing all components of supply chain, rendering modern technologies such as internet and cellular networks affordable and accessible to the intermediaries of supply chain, establishing agriculturists associations and providing expertise in all components of supply chain.
Swinnen and Maertens [47] have evaluated the influence of privatizing and globalizing the economy on agri-food SCM of Latin American and Central European nations in transitionary stage of economic development and found that the process has resulted in privatization and global integration of agri-food SCM practices of these nations. Gandhi and Namboodiri [48] studied the Ahmedabad's wholesale price and cost components of vegetables and fruits and found that marketing cost constituted nearly 8% of price paid by end-user in the case of former and 11% -15% for the latter. Transportation and commission expenses constitute the bulk part of price paid by end-users while the agriculturists get only 48% and 37% of price paid by consumers in the case of vegetables and fruits respectively. Pal, et al. [49] scrutinized the Indian potatoes and groundnuts SCM practices and exposed the diversity of cultivation environment prevalent among states and within a state at some instances. Hence, they have advocated that regulations in seed legislations pertaining to compulsory registration or private participation might not hold valid for the entire nation. Naik and Jain [50] analyzed shift in the role of institutional infrastructure in farming sector of India and highlighted private sector, acting in coalition with public sector, gaining predominance in effecting growth of the agricultural sector at better pace, by better utilization of natural resources and knowledge. Reardon and Minten [51] have highlighted revolutionary changes drastically transforming Indian food SCM practices during past twenty years. Role of retailers is assuming immense significance with retail sales witnessing a whopping annual growth of 49%, penetrating both urban and rural markets, transforming lives of agriculturists.
Cromme, et al. [32] have studied the potato SCM practices in developing nations and advocated that effective private-public support, improving production process through formation of producer groups and integrating markets can strengthen potato SCM practices. Miller and Jones [52] analyzed issues pertinent to financing agri-food SCM practices. They suggested that financial institutions should carefully consider SCM dynamics while deciding about granting agricultural credit. Ghosh and Ganguly [2] have identified stumpy productivity as the key problem of Indian agriculture due to fragmented land holdings, irrational resources utilization, shrinking demand for food items, diminishing investments in the agri sector and inaccessible farm credit for petty and trivial agriculturists.
Mancero [53] has hinted that rapid variance in requirements of agricultural sector due to fast changing economic conditions warrant petty agriculturists to adopt innovative SCM model by taking a consorted and coordinated approach.
Gaiha and Thapa [54] have analyzed the comparative strengths and future opportunities for supermarkets and small players in Asian agri SCM practices and points out that the small players will not be affected by supermarkets if their constrictions are adequately addressed. They advocate that supermarkets and petty players can mutually benefit through partnership arrangements and strategic alliances.
Individual Segments of Agri-Food SCM
The individual segments of Agri-food SCM are classified into two categories viz.
structure of supply chain segments and conduct of supply chain segments. These two categories are elaborated in this section.
Structure of Supply Chain Segments
Loader [55] analyzed Egyptian potato SCM practices and established that supply chain comprising of numerous processing players will result in complexity of inadequate intra-firm relationship. This might lead to businesses adopting vertical integration as growth strategy which can be managed by adequate dissemination of information among different SCM segments. Narrod, et al. [56] talks about petty Indian and Kenyan fruit and vegetable producers coping up with pressures of their profession and have advocated that effective SCM practices shall be the best solution. However, they have suggested that government has to play a facilitative role in correcting supply chain problems and not trying to control it. Beck and Demirguc-Kunt [21] have analyzed the problem of accessing finance for SMEs and have advocated conduct of more research at both micro and macro levels to arrive at better solution to this problem of enabling SMEs access to external finance. Howorth and Westhead [57] have established through their study that small firms concentrate much on managing their working capital for the goal of improving their returns.
Solér, et al. [58] analyzed the Swedish food SCM practices and found that consumers perceive information about the environment relating to food SCM distinctly and this distinct perception is affected by their location in the supply chain in relation to other stakeholders. Vorley [59] established that agricultural markets have undergone tremendous changes with wholesale markets replaced by closer SCM participants comprising of food processors, retailers and servicing personnel. Markelova, et al. [60] have recommended that petty agriculturists have to implement drastic alterations in organizing their producing and marketing mechanism to enhance their productivity and efficiency. Some of such initiatives may be adoption of sophisticated technology like spreading out producing processes, utilizing innovative means, enhancement of quality in processes, utilizing micro-irrigation mechanism and maintaining schedules of plantation and record of such schedule, quantum of plantation and expected productivity and likely date of harvesting. Ardic, et al. [61] analyzed the global flow of credit to SME sector and found that a total of 10 trillion $ credit is extended to SME sector in the world and OECD nations account for 70% of such credit. The study has revealed that credit to SMEs work out to 3% and 13% of GDP of developing and developed nations respectively. Pingali [62] has traced changes in Indian food habits during the preceding two decades and found that economic growth has transformed dietary habits of Indians which will adversely injure the interests of petty farmers engaged in subsistence agriculture. Adequate incentives and rational policies are needed to be provided for maintaining the livelihood of these agriculturists, integrating them to the world's food market. Bhalla [63] have highlighted the positive changes effected by sophisticated technology in Punjab agriculture in enhancing productivity of rice and wheat cultivation.
Utilization of upgraded technologies in the agricultural sector has increased deployment of non-agricultural inputs in the sector, leading to intersectoral linkage.
McCullough, et al. [64] reported problems encountered by the stakeholders in agricultural SCM such as farmers, middlemen and consumers in Madhya Pradesh. The agriculturists encounter difficulties in production process of insufficient availability of human and financial resources, raw materials and other inputs, fertilizers and pesticides, information sharing and possibilities of burglary while they encounter difficulties in marketing such as deficient refrigerated warehousing, transporting and other infrastructure facilities, weak negotiating power, unjust share in consumer price and lack of grading and homogeny. Intermediaries encounter complexities such as lack of warehousing, grading and homogeneity, poor quality and highly perishable nature of agricultural produce, lack of consistency in demand and supply for agricultural produce and knowledge about prevalent consumer price. Complexities for consumers consist of low quality, poor warehousing causing seasonal fluctuations of supply resulting in abnormal swinging of prices, lack of standardization of agricultural commodities, deceitful weight measurements and weak bargaining power.
Conduct of Supply Chain Segments
Viator, et al. [65] conducted a study based on Philippines and Thailand to explore importance of business dealings and cold chain in food exports. They established that pricing of exports is significantly influenced by quality while opportunistic character of consumers may discourage flow of investment in cold chain segment that can be addressed only by winning assurance of the chain stakeholders for a longer period. Bertazzoli, et al. [66] conducted a research on 189 firms engaged in potato SCM, 187 in fruit SCM and 203 in cheese SCM and established that distribution creates 35% value in the cases of potato and fruit SCM while the contribution is a mere 13.6% in the case of cheese SCM. The study also revealed that over a five-year period, the value diminishes by 5% in the case of fruits and potatoes while the percent of diminishing is at a faster rate of 9%. Lack of effective coalition among all stakeholders of the supply chain of these three commodities has resulted in retailers gaining immense power at the cost of others.
McCluskey and O Rourke [67] evaluated the difficulties of SME agricultural firms of US and established that demands of retailers in the chain such as registration charges, utilization of upgraded technologies and food security examination complicates the survival of these SMEs. Rademakers and McKnight [68] have studied the Dutch potato SCM and established that globalization has resulted in a paramount change in preference of consumers towards better superiority and assortment of agricultural commodities and fair pricing. SCM practices of US agricultural firms have led to retailers gaining immense authority in European markets. Mmasa and Msuya [69] have analyzed the Tanzanian potato SCM practices by studying 150 intermediaries and established that agriculturists sell either directly to end-users or through retailing merchants or village petty sellers. They have also found that a shade above half of the agriculturists (50.7%) consider feedback from co-agriculturists to take pricing decisions while 44% of them adopt direct selling to consumers.
Singh [29] evaluated the effective usage of concept of CF (Contract Farming)
by three Indian companies in raising three crops of potatoes, organic basmati paddy and mint. His study has revealed that the CF arrangement shall yield fruits for agriculturists and the economy in the very short and medium run if the arrangement is clear on contract expenses and promotes innovation and coordination. Birthal, et al. [70] have established the growing contribution of CF to small agriculturists gaining immense benefits by engaging in high value agricultural commodities by way of declining transaction expenses, enhanced market efficacy and higher reward for produce. Singgih and Woods [71] tried to explore the impact of culture on Indonesian and Australian SCM practices of bananas and established an adverse relation between the intermediaries of supply chains of these two countries. Indonesian rural areas were dominated by conventional systems while Australian villagers enjoyed more equity, amity and democracy.
Nature of these relationships significantly influenced the mechanism of fixing prices and negotiating proclivity of farmers. Concepcion, et al. [72] produce, rational modification in agricultural practices or variety of crops and minimization of losses due to natural calamities. Minten, et al. [76] found in Delhi that organised contemporary retail outlets sell food items at price in par with or lower than the conventional retailers and hence, the former may play a decisive role in accomplishing food safety. Ramakrishnan [77] conducted a research on 605 retail grocery establishments in 2 Indian cities and found that even smaller retailers adopt unique operational tactics to boost efficiency and profitability. Banker and Mitra [78] studied an e-auction of coffee beans in India and established that e-selling of agricultural items may be successful under certain scenario only and state authorities can play a vital role in facilitating e-trade by enhancing negotiating skills of farmers and enhance confidence among consumers to buy directly from farmers.
Rodger [79] describes the structure of a Bayesian network from a real-world supply chain data set and then determines a posterior probability distribution for backorders using a stochastic simulation based on Markov blankets. Akoijam 
Performance of Supply Chain Segments
Adetonah, et al. [86] surveyed 235 growers of good rice variety and vegetables in
Benin and Mali and concluded that difficulties associated with accessing product market, poor availability of inputs comprising of seeds, fertilizers and petty tools, exorbitant cost of transportation, massive after-harvest loss and insufficient refrigerated warehousing facilities were complexities encountered by these agriculturists. Esterhuizen and Van Rooyen [87] have analyzed the efficacy of South African agro-business to venture into international markets and established that the comprehensive SCM of South African agro-business is not adequately qualitative to participate in global competition and quality of produce sold in local markets is so poor, disabling global participation. Gandhi and Namboodiri [88] analyzed the complexities confronting the wholesale vegetables and fruits markets of Ahmedabad, Chennai And Kolkata. They established that improvement in marketing infrastructure by enhancing quality of road transportation, refrigerated warehousing, convenient weight measurement and loading amenities made available and lucidity of operations will go a long way in boosting efficacy of these markets.
Ghezán, et al. [89] have examined the influence of MNCs on potato SCM by surveying managerial personnel of processing organizations and potato agriculturists. They have identified developments in potato SCM due to arrival of MNCs such as importance of wholesalers shrinking due to emerging supermarkets, novel SCM intermediaries such as expert wholesalers integrating with su-permarkets gaining importance, advanced technologies and innovative strategies executed by SCM intermediaries shrinking the role of petty agriculturists. Mitra, et al. [90] established that Bengali middlemen in potatoes market swallowed 34%-89% of consumer price during 2008. Their study also revealed that information flow had no impact on margin levels but did exert an impact on traded volume. The traded volume had a direct relationship with information gained by agriculturists about wholesale price. Pocock [91] studied supply elasticity of Idaho potatoes and impact of contractual obligations on such potato cultivators.
His study revealed that during the last three decades, supply elasticity of these potatoes has remained unaltered. The study has also established that price of potatoes which prevailed recently determine quantum of land used by agriculturists for potato cultivation. The study also revealed that potato cultivation had 3 -3.5 year cycle. Sahadevan [92] studied the acuity of potato and mentha cultivators about commodities futures market and suggested that establishing agriculturists associations alone can improve efficiency of agricultural SCM and enhance partaking of petty agriculturists in commodities futures market. Thorne [93] assessed the impact of market factors on the volatile potato prices and applying ARCH technique. The study revealed that elasticity of demand for potatoes is high and increased demand for potatoes enhances their price while enhanced supply diminishes price. Morgan, et al. [94] have scrutinized the role of Ramaswami, et al. [110] have found that though intermediaries in SCM of poultry business in Andhra Pradesh corner major portion of consumer price, CF practices have enabled poultry farmers to gain immensely due to low risk element and enhanced profitability. Khan [111] have found that production volume of Indian food grains segment is lower when compared with commercial crops such as sugar, oilseeds, vegetables and fruits. He has pointed out that agro-food industry is positively influenced by yield of agriculture, improved infrastructural facilities, modified pattern of consumption, foreign markets becoming accessible for agricultural commodities and assistive governmental policies. Naik and Jain [50] studied the efficiency of 6 Indian commodity futures markets and established that improper managing of risks and pricing mechanism have rendered these markets under-developed.
A Comprehensive Analysis of Agri-Food Like Potato Supply Chain in India
Upstream-Farm: 30% of medium sized cultivated farm lands in India account for almost 70% of potato cultivated farm lands. Rent and lease charges of farm lands are galloping at rapid rates making payment of rent for land equally strenuous like acquiring capital and paying interest for the same. Labor dearth is assuming significant proportions in India, hampering agriculture growth in the country and this problem has become more acute even in small farm lands.
Government efforts of providing irrigation subsidies for potato cultivators is largely eaten away by the large farmers, incapacitating the small and marginal farmers from utilizing irrigation facilities for their small sized land holdings.
Further, these small farmers do not have access to markets and are not aware about the remunerative prices prevalent in the market for their produce. As a result, they often end up being exploited by unscrupulous middlemen who acquire the potatoes at cheap rates from the farmers and sell at exorbitant prices in towns and cities. This problem can be solved only if farmers are made responsive to latest technologies in cultivation and market information for which the agriculturists should be facilitated to remain connected through the mobile technology.
Midstream-Refrigerated Warehousing and Traders
Providing easily accessible refrigerated warehousing facilities for potato farmers will contribute immensely to them from being exploited by middlemen and getting sizeable proportion of price paid by consumers for the potatoes. In short, a well accessible warehousing can almost eliminate the wholesale market for potatoes which will be highly rewarding for farmers. Enhanced logistics support to farmers in the form of improved transport and warehousing facilities will contribute significantly to improve the lives of potato farmers. The main problem in providing effective warehouse facilities is in shortage of power warranting enhanced investment in electricity generation. Further, farmers can also be saved from traders delaying or defaulting payment for their produce.
Downstream-Retailers
Though retailers have contributed to quality enhancement of potatoes, packaging and branding of potatoes have not yet developed at all. Modern retail outlets have uprooted in both rural and urban areas, posing severe threat to the traditional retail traders. Government's initiative of getting directly involved in aiding potato retailing by establishing cooperative form in the retailing sector has started penetrating the potato retail market, which is a positive sign.
Performance of the Potato Supply Chain-Rewards, Costs, and Margins
A whopping 71% of refrigerated warehousing cost is occupied by energy implying that almost 21% of the total supply chain cost and 11% of market price of potatoes is directly accounted for by energy cost. Almost two-third of potatoes cultivated is stored in refrigerated warehouses and hence, cost of power highly influences potato price. Further, prevalence of market cost for marketing potatoes at the rate of 5% of total cost exerts almost 2% impact on potato price.
Another constituent of cost of potatoes is cost of transportation, which accounts for 8% of total cost during harvest times and 11% during off-times. Considering the different cost elements involved in potato supply chain, it can be said that potato cultivators may get 57% of the retail price during harvest season and 52% during off season. Since power occupy a significant proportion of cost and price of potatoes, rational utilization of power or rise in power tariff will exert a telling impact on potato prices, leading to inflation.
Recent efforts of government to develop refrigerated warehousing facilities, investing more on research and development in rural areas, distribution of quality seeds at subsidized rates, providing irrigation and extension facilities, im- 
Research Gap
A close scrutiny of prior literature on agricultural supply chain management has revealed that lot of research literature exist on SCM practices of different agricultural commodities [112] . However, these studies have focused on problems encountered by different components of the supply chain management. Not much work has been conducted on examining the financial and energy aspects of all components comprising the entire supply chain management. Similarly, very few studies have been conducted on important aspects concerning the fresh food supply chain like potato under Indian context [6] . Furthermore, negligible quantum of studies have been conducted exploring problems confronted by different participants of potato supply chain, particularly the finance delivery mechanism available for agriculturists, agro-food processors and medium, small and micro enterprises (MSMEs). In the backdrop of this scenario, it shall be significantly important to conduct a research work on exploring the problem of accessing finance and energy aspects of each segment of agri-food supply chain management and arrive at concrete solution to assuage this serious problem [113] .
Conclusions and Future Directions
The paper has identified gaps and issues in agricultural supply chain management (SCM) practices. A thorough scrutiny of the literature suggests that Indian agriculturists suffer seriously from the following problems: Stumpy bargaining capacity of farmers, putting them under the mercy of selfish traders and middlemen, who invariably exploit them to the core; very little fragmented land holdings; very little marketable surplus; exorbitant cost of cultivation and marketing; informal sector dominating the marketing process of agricultural produce; fragmented agricultural supply chain; poor marketing infrastructure installed for agricultural produce; imperfect market conditions for agricultural commodities; massive wastage of agricultural produce to the tune of 30% -60%, due to ineffective warehousing and storing facilities; rapid perishability nature of high value commodities; non-availability of effective packaging, branding and certification; lack of adequate market information about remunerative returns available for cultivating particular crops; poor price-discovery means available to farmers, incapacitating them from getting the lion's share of price paid by consumers for their produce; soaring of risk ingredient to the tune of 60%-70%, associated with agricultural production and marketing process; low productivity yield resulting in truncated quantum of output; difficulty in accessing finance, particularly for working capital; inefficient crop insurance programmers; agrofirms existing for long period acquiring monophony; inadequate availability of information incapacitating farmers to comply with food security issues; nonavailability of knowhow to utilize fertilizers and pesticides; lack of proficiency on the part of farmers in asset management, incapacitating them from effecting suitable portfolio modifications in the production process; lack of sophisticated technology reducing capacity utilization, leading to meager raising of output from inputs; excessive usage of chemical fertilizers having ruined land fertility; stumpy quality of produce; inadequate availability of power [114] .
Combinations of majority of these problems magnify the inefficient functioning of agricultural sector in India. Variety of measures may be adopted to overcome these problems of Indian agriculture. Some of such measures may be: Farmers may be encouraged to form associations, consortiums, cooperatives and selfhelp groups which will enhance efficient utilization of resources. Contract farming is a good development towards this direction; marketing facilities for agricultural commodities should be improved; market for agricultural commodities needs to be improved; processing centers should be made more efficient; cautious execution of the model act; formulating and executing effective and relentless agricultural policies to establish favorable environment for rapid development of agriculture; sophisticated warehousing with effectual refrigeration facilities should be established to minimize wastage of agricultural produce; transportation needs to be developed vastly, particularly in rural areas; power shortages have to be urgently addressed by exploring generation of power through non-conventional sources such as solar, wind, etc. Banks and financial institutions should be encouraged to provide financial support to farmers by way of incentives to them for making investments in rural infrastructure and agriculture [115] . These measures may contribute to catalyze agricultural growth in India by improving the supply chain process. Agri-food supply chain management is an initiative towards this direction, which might serve a lot in overcoming problems encountered by Indian agriculture. The problems engulfing Indian agriculture are unique, complex and tough due to presence of majority of them among bulk of Indian agriculturists. Hence, advanced techniques need to be device to address these problems which warrant rapidly changing methodologies, technologies and management practices in the supply chain mechanism [116] .
